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Article History Abstract 


Commercialized agricultural operations are always looking for ways to reduce 
Keywords: labour requirements without compromising output. Images of a few differ- 
CNN; ent fruit diseases, including Bitter Rot, and Sooty Blotch are employed in this 
Preprocessing; method. Fruit infections’ ability to lower productivity and the global economy 
ee in the agricultural sector is a frustrating situation. In actuality, a healthy diet 
Classifiers should be built around fruits. India has a population that is approximately 68 
per cent dependent on agriculture. A significant percentage of the Indian econ- 
omy is based on agriculture. Fruit cultivation has been a vital part of agricul- 
ture all over the world and has been the foundation of rural economies. Moni- 
toring a plant’s health and spotting illness manually is challenging. Agribusi- 
ness is a major contributor to the global economy, but its growth is slowing 
when compared to the rise in interest, and this ratio of interest to creation is 

expected to maintain high in the next few generations. 


1. Introduction : 


Farmers today deal with numerous issues when 
growing fruits, particularly in the beginning phases. 
Fruits have extremely little immunity against infec- 
tion in their early stages. Due to the bacteria that 
cause infections, these fruits are therefore particu- 
larly susceptible to disease. 

Large portions of India’s population rely mainly 
on farming for their living, however, this sector 
makes up only a small portion of the country’s over- 
all economy. It’s an outcome of low agricultural pro- 
ductivity. Plant diseases cause a drop in productiv- 
ity. Diseases are a significant risk and problem for 
the agriculture industry. Fruits are essential agricul- 
tural components that are usually eaten by everyone. 

Determining the condition is therefore critical, 
and finding a cure is crucial. Pesticides, weedkillers, 
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and fertilizers are the major components of the solu- 
tion to effectively fight the disease. 

In the modern world, it is past time to take care 
of the farming fields. However, due to ongoing cli- 
matic and other changes, crop yields and farming 
productivity have shifted to some serious problems 
that are a source of the legitimate issue (Tran et al.). 

In agricultural sectors, higher yields of better- 
quality fruit are necessary. To do this, an auto- 
mated technique that can detect disease in fruits is 
required. Given the deplorable fruit improvement, 
lack of maintenance, and physical inspection, the 
production of fruits with high value has decreased. 
The illness of fruits reduces the quantity and kind of 
cultivating things (Yin et al.). 

Contaminations and tiny microbes are the root 
causes of fruit illnesses (Koushik et al.). There is a 
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chance of inaccurate sorting and packing of fruits as 
a result of manual testing and a lack of understand- 
ing of product evaluation. Producers are under pres- 
sure to satisfy the demand for quick output because 
of the shortage of competent workers and growing 
labour expenses. 


Convolutional Neural Networks (CNN), more 
advanced than Artificial Neural Networks (ANN), 
replace generic matrix multiplication in at least one 
of their layers with the mathematical process of con- 
volution. They are utilized in image processing and 
recognition because They were designed primarily 
to deal with pixel data. Because it employs machine 
learning to identify important components without 
personal communication, CNN has a major advan- 
tage over its early pioneers. Its incorporated con- 
volutional layer reduces the vast dimensionality of 
images without losing any information. As a result, 
CNNs are particularly suitable for this picture clas- 
sification case. 


2. Literature survey: 


To identify diseases in fruits and vegetables, 
Bhange, M. & et al. (Akhilesh et al.) suggested 
approaches to deep learning and image processing. 
In early projects, a Deep Convolutional neural net- 
work (DCNN), a supervised learning technique, is 
used to detect objects (Kaseb, Khaled, and Galal). 
Using image processing, Dubey, S. R. & cowork- 
ers (S et al.) devised a method for diagnosing fruit 
diseases. Using plant leaf pictures, Sachin D. Khi- 
rade and A. B. Patil (Khirade and Patil) suggested a 
method for identifying plant diseases. They also talk 
about how to identify diseases using feature extrac- 
tion and segmentation. 


An OpenCV algorithm for Canny Edge Identifica- 
tion that depends on various thresholds and is prac- 
tical for edge detection in images was proposed by 
Zhao Xu, Wu Guoxin, and Xu Baojie (Xu, Bao- 
jie, and Guoxin). The authors conducted a review 
of various segmentation methods in (Sravan et al. 
Kukreja and Dhiman Gargade and Khandekar). The 
noise impact and data dissertations were hampered 
during the picture segmentation procedure (Li et 
al.). The methods were separated into edge-based, 
region-based, and graph-based categories. Segmen- 
tation’s main objective is to enhance the quality of 
the image to make it sufficient for display. 
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3. METHODOLOGY: 


FIGURE 1. Block diagram of an implementa- 
tion of disease detection in fruits using neural 
networks 


3.1. Data set Collection: 


If the image has already been taken, in addi- 
tion to using the camera and program to capture 
the contaminated area, it is also possible to choose 
the image from the gallery. The acquired image 
will typically be in RGB format. The farmers 
were given instructions while the picture was being 
taken (Schor et al.). It should concentrate on the 
fruit’s diseased area and a specific distance. The 
image is scaled and given a colour transformation 
during pre-processing. 


3.2. Image Pre-processing: 


Pre-processing a picture has the goal of enhancing 
the quality of the image such that we can more effec- 
tively analyse it. Pre-processing allows us to remove 
unwanted distortions and improve some qualities 
that are essential for the application we are build- 
ing. Those characteristics could change depending 
on the application. 


3.3. Image Segmentation: 


The split of an image into groups of pixels is known 
as the segmentation of an image that is homoge- 
neous in terms of a particular criterion. Adjacent 
groups must not cross over into other groups, and 
different groups must not become diverse. Instead 
of being pixel-oriented, segmentation algorithms are 
area-oriented. The division of the image into related 
regions is the outcome of segmentation. Image seg- 
mentation’s primary goal is to extract different fea- 
tures from the image that may be combined or sepa- 
rated to create objects of interest on which analysis 
and interpretation can be done. 


3.4. Feature Extraction: 


The process of improving photographs to better 
show visually appealing elements is known as fea- 
ture extraction. The input photos are examined for 
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properties like spots, colour, form, and area, among 
others. Colour can distinguish one sickness from 
another. Additionally, the morphology of each dis- 
ease may vary. Kurtosis, skewness, cluster promi- 
nence, and cluster shadow are examples of texture 
characteristics. It is mostly carried out to reduce the 
complexity of picture processing. Depending on the 
threshold setting, the disease is recognised based on 
alterations in the traits that point to an infection in 
the fruit photos. 


3.5. Classifiers: 


The pictures are categorised, and CNN is used to 
examine and classify the numerical qualities of dif- 
ferent features. The CNN (Convolution Neural Net- 
work) is employed in the suggested method. 

Steps Involved in CNN algorithm: 

1. A substantial amount of training data is pro- 
vided as input. 

2. To check the training model’s accuracy, a set 
of Test datasets is provided. 

3. Utilize colour characteristics to do feature 
extraction. 

4. Utilize texture and colour attributes to perform 
the feature-level fusion. 

5. On the segmented picture, use a Convolution 
neural network classifier. 

6. Step 7 is to be followed if the fruit is ill; other- 
wise, step 8 is to be followed. 

7. Follow step 9 after applying Thresholding for 
picture segmentation. 

8. Print “Given fruit is Healthy”. 

9. Print the result with the fruit disease classifica- 
tion. 


3.6. Prediction: 


The final stage of disease detection. The disease 
that the fruit is infected with is identified. Some of 
the diseases include sooty blotch, powdery mildew, 
and others. Here, the algorithm’s accuracy is also 
noticed. 


3.7. Data set: 


A dataset is a set of data that is utilised to train the 
model. It serves as a model for the CNN algorithm 
to learn how to generate predictions. 

The neural network is first trained on the photos. 
A classifier is used to extract the features and train 
them. The database is used to store the images after 
training. The classifier receives the test images, 
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Fruit is healthy 


FIGURE 2. Flow chart of an implementation of 
disease detection in fruits using neural networks 


which are then examined and contrasted with the 
trained images. If the fruit is affected by any dis- 
ease the disease name is displayed otherwise it is 
displayed as the fruit is healthy. 


4. RESULTS AND DISCUSSION: 


As a sample for processing, photos of infected and 
healthy fruits are given. The system is initially given 
a natural image of fruit as input. The image is sub- 
jected to pre-processing, segmentation, and feature 
identification. If the feature values are matched with 
any of the fruit in the training data set. Then if it 
is healthy fruit the result is displayed as the fruit 
is healthy otherwise the name of the disease is dis- 
played. After running the code the following steps 
appears. 

A. Citrus canker: Citrus canker is a disease 
mostly observed in citrus fruits like oranges. It is 
caused by various types of fungi. 

Step 1: A template is displayed indicating the 
need to choose the input image. 


UNIFORM DETECTION MODEL 


Choose File [eats stein) 


FIGURE 3. Window showing to choose the file. 


Step 2: Input image is chosen from the data set. 
Step 3: Below shown is the selected input image. 
Step 4:Result will be displayed as follows. 

B. Blotch apple: Throughout the fruiting season, 
many fungi can cause blotch fungus on apples, a 
frequent disease. This issue just affects the apple’s 
skin. 
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FIGURE 4. Window representing the collection 
of diseased fruit images. 


FIGURE 5. Image showing the fruit to be tested. 


€c 1 ¢ 


Prediction 


Orange_is_effected_by_ citrus_canker_Disease 


Conf :77.67427563667297 


FIGURE 6. Image representing the name of the 
disease in orange. 


These are the following steps used to detect blotch 
disease in apples. 

Step 1: A template is displayed indicating the 
need to choose the input image. 


UNIFORM DETECTION MODEL 


Choose File [XeRiI Se ile) 


FIGURE 7. Window showing to choose the file. 


Step 2: Input image is chosen from the data set. 
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FIGURE 8. Window representing the collection 
of diseased fruit images. 


FIGURE 9. Image showing the fruit to be tested. 


Step 3: Below shown is the selected input image. 
Step 4:Result will be displayed as follows. 


GY o 


Prediction 


Apple_is_effected_by_Blotch_Disease 


Conf: 35.202598571777344 


FIGURE 10. Image representing the name of the 
disease in the apple. 


C. Rot apple: Rotting the apple is the most 
observed scenario. The Rotten apply are unfit to eat 
and may cause severe loss to farmers. 

Step 1: A template is displayed indicating the 
need to choose the input image. 

Step 2: Input image is chosen from the data set. 

Step 3: Below shown is the selected input image. 

Step 4:Result will be displayed as follows. 

D. Scab: The most typical apple disease is apple 
scab. A fungus that affects both leaves and fruit is 
the source of scab. Fruit with scabs is frequently 
unsafe to eat. 
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UNIFORM DETECTION MODEL 


Choose File [XR eis ile) 


FIGURE 11. window showing to choose the file. 
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FIGURE 12. window representing a collection of 
diseased fruit images. 


FIGURE 13. 
tested. 


Image showing the fruit to be 


These are the following steps used to detect scab 
disease in apples. 

Step 1: A template is displayed indicating the 
need to choose the input image. 

Step 2: Input image is chosen from the data set. 

Step 3: Below shown is the selected input image. 

Step 4:Result will be displayed as follows. 

E. Healthy Orange: Orange that is not affected by 
any disease is termed a healthy orange and these are 
the following steps followed to detect whether the 
orange is healthy or not. 

Step 1: A template is displayed indicating the 
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Prediction 


Apple_is_ Rotten 


Conf :38.71578574180603 


FIGURE 14. Image representing the name of the 
disease in the apple. 


UNIFORM DETECTION MODEL 


(elites -amcy No file chosen 


FIGURE 15. Window showing to choose the file. 
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FIGURE 16. window representing the collection 
of diseased fruit images. 


FIGURE 17. 
tested. 


Image showing the fruit to be 
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FIGURE 18. Image representing the name of the 
disease in the apple. 


need to choose the input image. 


FIGURE 19. Window showing to choose the file. 


Step 2: Input image is chosen from the data set. 


FIGURE 20. window representing the collection 
of diseased fruit images. 


Step 3: Below shown is the selected input image. 


FIGURE 21. 
tested. 


Image showing the fruit to be 


Step 4:Result will be displayed as follows. 
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Orange_is_Healthy 


Conf :98.1837809085846 


FIGURE 22. Image representing the name of the 
disease in orange. 


5. CONCLUSION 


The proposed system is capable of disease detec- 
tion of the different fruits. It overcomes the dif- 
ferent drawbacks of the existing systems and gives 
the better results. Convolutional Neural Network 
(CNN) a supervised learning technique is used in 
the proposed system. Using CNN, the diseases like 
Citrus Canker, Blotch Apple, Rot Apple and Scab 
in Oranges and Apple were detected. The images 
were collected from different disease affected fruits, 
healthy fruits and trained them using CNN. The use 
of CNN algorithms makes it simple to spot illness 
on fruits and assists in separating diseased fruit from 
good fruit. This strategy quickly detects and cate- 
gorize the fruits using image processing techniques 
based on these approaches and algorithms. Addi- 
tionally, this algorithm may be altered and used with 
various other commercial crops that are very suscep- 
tible to disease. 


References 


Akhilesh, S D M, et al. “Disease Detection in 
Pomegranate using Image Processing”. 2020 4th 
International Conference on Trends in Electron- 
ics and Informatics (ICOEI)(48184). 2020. 994— 
999. 


Gargade, Appasaheb and S A Khandekar. “A 
Review: Custard Apple Leaf Parameter Analysis 
and Leaf Disease Detection using Digital Image 
Processing”. 2019 3rd International Conference 
on Computing Methodologies and Communica- 
tion (ICCMC). TEEE, 2019. 267-271. 


Kaseb, Abdelrahman, Mahmoud Khaled, and Omar 
Galal. “Convolutional Neural Networks for 
Semantic Segmentation: A Recent Survey”. 2022 


65 


Harish et al. 


International Arab Conference on Information 
Technology (ACIT). TEEE, 2022. 1-7. 


Khirade, Sachin D and A B Patil. “Plant Disease 
Detection Using Image Processing”. 20/5 Inter- 
national Conference on Computing Communica- 
tion Control and Automation. TEEE, 2015. 768— 
qth: 


Koushik, H, et al. “Detection and Classification of 
Diseased Mangoes”. 2020 International Confer- 
ence on Computer Science and Its Application in 
Agriculture (ICOSICA ). 2020. 1-8. 


Kukreja, Vinay and Poonam Dhiman. “A Deep 
Neural Network based disease detection scheme 
for Citrus fruits”. 2020 International Confer- 
ence on Smart Electronics and Communication 
(ICOSEC). IEEE, 2020. 97-101. 


Li, Yubing, et al. “Grab Cut Image Segmentation 
Based on Image Region”. 2018 IEEE 3rd Inter- 
national Conference on Image, Vision and Com- 
puting (ICIVC). TEEE, 2018. 311-315. 


S, M, et al. “Identification of Fruit Disease Using 
Instance Segmentation”. 202/ Third International 
Conference on Inventive Research in Computing 
Applications (ICIRCA). 2021. 1779-1787. 


Schor, Noa, et al. “Robotic Disease Detection in 
Greenhouses: Combined Detection of Powdery 
Mildew and Tomato Spotted Wilt Virus”. JEEE 
Robotics and Automation Letters 1.1 (2016): 354— 
360. 10.1109/LRA.2016.2518214. 


Sravan, V, et al. “Magnetic Resonance Images 
Based Brain Tumor Segmentation- A criti- 
cal survey”. 2020 4th International Confer- 
ence on Trends in Electronics and Informatics 
(ICOEI)(48184). TEEE, 2020. 1063-1068. 


2023, Vol. 05 , Issue 05S May 


Tran, Ha Anh Minh, et al. “Design of Green Agri- 
culture System Using Internet of Things and 
Image Processing Techniques”. 20/8 4th Interna- 
tional Conference on Green Technology and Sus- 
tainable Development (GTSD). TEEE, 2018. 28- 
oe. 


Xu, Zhao, Xu Baojie, and Wu Guoxin. “Canny edge 
detection based on Open CV”. 2017 13th IEEE 
International Conference on Electronic Measure- 
ment & Instruments (ICEMI). VEEE, 2017. 53-56. 


Yin, Pengshuai, et al. “Deep Guidance Network for 


Biomedical Image Segmentation”. IEEE Access 
8 (2020): 116106—-116116. 10.1109/ ACCESS . 


2020.3002835. 


@) © G Harish et al. 2023 Open 
Access. This article is distributed 

under the terms of the Creative 
Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), 
which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give 
appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons 
license, and indicate if changes were made. 


Embargo period: The article has no embargo 
period. 


To cite this Article: Harish, G, M Vamsi 
Krishna, N Sneha, K Harsha Vardhan Rao, and K 
Sai Mounika. “Implementation of Disease Detec- 
tion in Fruits using Neural Networks.”  Interna- 
tional Research Journal on Advanced Science Hub 
05 .0SS May (2023): 60-66. http://dx.doi.org/10. 
47392/irjash.2023.S008 


International Research Journal on Advanced Science Hub (IRJASH) 66 


